Analysis of specifications for the structural design of mill cranes, 1940 by Madsen, I. E.
Lehigh University
Lehigh Preserve
Fritz Laboratory Reports Civil and Environmental Engineering
1940
Analysis of specifications for the structural design of
mill cranes, 1940
I. E. Madsen
Follow this and additional works at: http://preserve.lehigh.edu/engr-civil-environmental-fritz-lab-
reports
This Technical Report is brought to you for free and open access by the Civil and Environmental Engineering at Lehigh Preserve. It has been accepted
for inclusion in Fritz Laboratory Reports by an authorized administrator of Lehigh Preserve. For more information, please contact
preserve@lehigh.edu.
Recommended Citation












SWBd.tte(i to tho Crane tlPGe1,f''tetatlona C~tt$e













a!~JWU:. t~SI¢jli Off '~. Ci'AI.es
SUbTdt'te4 ·to the· t-*l.tt~ ~lncaCIOllSC~lttf1.
of tllittj,. I. ~S. Eo
,~~,.~~.~~~-~".~--~~~-~,~,.,~-,
!hta 1. $. Rp.()n ()utl~ the ~le$ ¢to a, .s{,'lit!y ot
_¥a_bet:" of Cralle. deB1p •.,.11'1.t1~ .taco.-_ ~$.. if.
4ta47 of the· epee1.t14fi.tloQS ba. been..a:pp~~ tbFeo
.~o.. (1) ~b.tJth"rat1_1baAS fer .be$'peol.rlQa:tl~n.••
(2) the ~~ental ba$~8fo,t? t.~$~~~tl~li.'lotUl,.and. (3)
em ootl19 ,of'atldlt101YUll tOg!;. neede4 t'Oe-oat1l'l!l -7 ~ort...
aDt l1u.iiupt1otic.,
~$tt.l4J_$$~ tbat~ 4)rtba.~c,iflc.tl$'la
dir.ee.p MdlQ4117' .~ HebotbEtJ,iJ" .$).. tll&tef'L~•• '4Nl~f)4_
thti ~$!U t)f' ($,Q'.pccl.t!.<taUon ~\1l4 hav. M$ltoe6t••' cr-
t_J"8nt 'Rt1. on _ot.~eJl$o1n.tc101'l. 3c.mtC epoo1tl.caUoo$
""t"oUl':ld 't'Oem1t e8~ f'o~.s actb'. ~. ~he sw.:te·tllJ'f;o
~bat t~l'a_8 ~, _s '."~te$4'ln~,••• 'b7 u$ln& •
1~:, a.51gn "~$. SUol1Q ~tt~.CUl4nQ~nJ' a'Ive til
. .




fU~ltl~~tt~s l14'lVG ~.a $t;~teG 14th :&\$J'ot:~
·~$~~o.~~.~ ,;PO$$1,b10.It.. .tlp~a", tM'C,·m~GQ't.
-'the e$"s•••ttldl:~d_,4~~~Cittill1'. ,"~a$, tASS'~~, '.
~. " 'lh1$baa .~ (tQe tt) t~ taot', tb$tUla, ~t ~'
oatsaa."epael,..lc-a<td.&ns bQ~< l).fJn baaed on" :C.lClbl"1~. ~M.f:l_""',
'ti_e:f~ll'"I~ str&J~l'U4 :~hfJse .are: ~alw~7$ appl1tiabtEi',
.:",:
to "the'"~ 'O~ ~ 61'~~ Y44,Ch ,t$ so 1&••17 "~~'
o~'e_ltt~etl~•.
,$$vQal'p11e' t.tt'3_re_4•• ~1 bO:J;at~r'.el,,'
, ' "
. ... : .
botAtbe bolted _6 _1d$(i1 t,.,e ·to e~"~ tdtb • 1'$.
$lilts ·eta~4,...th&Qrron 4UDhs1~.~ThesPtlet~ -4'
. .' . ..
"-" ~l!"~tho:ldl·n,s.the.edtap~_8:~.~e4t(o"$ee hOW'ml$f'
"
&fleet ~, t()J"al~al 'Coust_t~
Anoth.~ ~'tlsthll tlWode ••'~~, b_ Sl•••'h
(1$. :lrthe U$.l,~;~ufG~'V"doalp-"$$&ue;pp.17 '~ t~,~
" .
rla~.o.t 'boa,~l~(ut:$.
l'h1.$.tu~ ,bas ,~,Um!ti$4to 'he~$lp of 'the '$t~~
tun1 detatls ~1! 'tbe b~d£e &1~;f"$J." an(! noatttf1i'.p-t hils be_
'84e tOf;& lntethe detEd.l. of" tbe.C~J.tUin, ,GtQ.
II,. r«S~8IO.OF5'~InCAUoU
I'i(' . P I - , • -a'll' . M
'I. t1P1t$.~~:.~0ilt.s C0W~_ aU 1~J$~t 4$talu t!Jt'
61d• .rdeatp wIll be: ~n uJ) a. ~y ~:c~%"~tn$ tJPloal e~
.p$c1tlca~l~. ~·~.ls,~.£ th- .•~1_t,1. ,(4~ h$1
b.G_._~.a""tm.ll'Ui'f4' tbblrlr$J.$t!.(!lft .+'_~I!.IbA~,I..'#~,'-~'-"""""'~,,','
,'. -' - .c" . .'. - _ _ ~ ..'~ '_._' '" ..' _ - _' • '",," ' _.' ~ ~~~~¥J"'F~/4)", ._;~r=Y~~~'.f,1,!_
'-,'
-.tia••4 M~~ ~~i.
I~1 $!~t1s ttbt.h &,M u~ ,haft n,o, \)&818 ~V th$U_-
sll91.- ., :m".b$e:u d$Y$lope4fn ~et,1". 1m ••·teaM_ t~J"
do thelr-Jeb.tm4, 1:n~:vca.e.~t1nem_t. in t!;he1!i' dsUP.
,




2. £ctl". 'Oft tbe.' Qlrd. ~,' Yb$:.~ _n••t:ratd,
......... _.- $I•... IQI • l:'tt!ldRr-. - .' ,
.' . -
'1tQ$leal loa4 '~a, et~~~re.no:e~.nt. It"tael\'l~,
~,._"l_dbf'J,' ,be. u.t'~'et!, 'pluCt__~ o:t tbi$f'l.~
~~:,P1n$'the' ••1_ 'Qtt}a$~n$".
'~ :atH'$$$$ 'title' to th$_a41~a~tt~~trd.ran<1.1"
~1~''~_::-.r.'1'1b9~8#..tttQ be "a~it'o_ l_it 'fd~& t.,'
~~.~.
'~'lat&~l j"ot'e.a',u\s~d t(').QQt ontbeil~:Ct>.~'
gNatl,1n ·tbB' .~;()UaapeCllfl.G~tl('fn$. ,~..u.e~17~ ~o
'_t:t.~ u..h.at- ~ eNti. la~~. tbe~~'de~~l..rat1ns
t&.~& ~~ .~n ~t_ wheel•.~, ·~t~'~bt .U,Pp~. ~,
'ace$1__t1ns r~. '.~~ 'Mfl_e~e loa4.n.4 'bo~$"~_l" ·et
tJ.. ~.' .tor. 'It 1$ ugutl1171$a$ .,~ 't~ 'bl'a;ldag fOll_
.~ Ctm .e"$:l""·~1t 'alnz'$ theneel:. '1fOtdd.11~l~,
.~.~,:t~e4e~d$ .. ,tl:iet~i:o~·.~,._ .t};$
~-7 "'1 -and~ bJ«1~e~$l'8~. _d lt~ t~~~.f!jt'
b~4 ~el.. ''!b$ ~O$t't1.~.t of' :h1.tlon ~tu ~ E»_
().l() ...·O•• ~enli1~ ... H11 o.~tlOtJ$.\Il\~··t1ll.ts ~.
_"_de .~M~~e~t. Pr-1t. La'&Da.$QI'J'j ft~ ~~. ~le­
·,tQn_~11 ._. O.26~U;t le:t'$h$quntlyl't;." .11g~
evtr t).•U:l. .~,Jf&-late;l'&"1. lQai! 1;;_$t.;.~~o· 1~ -rg111$ :~-dd.
--'be: _& ,a8a :QMok QU ~"_".alt8,.,
.,A Val~· or 0.16' t.p~~e:b17 tClf> ~'etne& '.1.<t, 111 ft,t~'
tmUke17- that. an op.ntml' ~d tdt;. thG-~1a -a~ _ .got'~,. -
~. erl.t.t._. e~t&.tJrh;.tl••~'~~-1'-1!.~ 'TIm
Q.~S~Cltt~$tl •• _11 -t;~~-;4 :1$f).~ lQ$ti 't>r~""nthot -
~; ~_th$~~~ta'd~.:1$~Oh -CoWQ.$~4$ 't$'S trletlttn
ta~t_u ~Z'0.1.0 t~ ·;bIt'1.8 ~;p$eU.tc~:tt~.(;):allfe ~.
tweUth t~ ·to~l_dWhIch ~.~d~toa \t -of: 0.1.' U
ene..:uJ.f-of t. '''al. aM b__ •• '1.u~, ~~b$·ea$$. A
hlotltiln tac;tiOr '$£ o.a'~M ,$mjIlt'~~~tl,ve.
\,., l&t~l, JJ~e __ t'J ~ ~41~a4 ,c.,b(l): &$$~:d
~o arJt. thr~ t~ oMteJ!" otit_dt;:y~' ~,attet.l..·. ,~, 18••,
.ta.l fC'5N$t1uf> t.o the UV$10ildQlad. '-11.$7 f.l~t$ mt~ ,plane
, -
of t~IWP ,.QtthG b1!1d$. ~li§ll~·-
if!»" lfjv_;!l7-1:ttUij um.t~t.T tntM~lt!e:~tl8$
~~&fOJ!!U- ,of' 't'_'It.~ ~tlb-l...iJ'~~ 't;ol1'Ottl$ti,
th~l.~~ r~... ~h~t1-_1J;7. 1f tb~ 8,1$'r- btsesd'tJi.'
. .-
(Jl_t;d1~~~ the Wl.~1. -._ot1~ eau b~";~~4 t.o $.et;~. _ D1J
\ . '. -
pJ!6~n' mIl tes':a(i~1.~P,"Y£~-tl:te:. _'~ to mill. S~l"-
ca~t()n.e1eh."·Nq~.the tOP:~.·:~Q'ft.lf.~th$la.\aM1,.l.a.
" -~ , - --
·~t_ »~bl"re-6iJ.~11.,-"W_;t~.b.-a'lJ!ae~.,al'~,
tbe'7 ." 'no'.~ t~-.t~ of[2 tot! I~et~l)l'.:~'" 1'he~••~lte·
. '. ...... :. '-
-tbG- tUU~it}o. Is, th4.t-tJh$ ~1tc1_..· ls. 9tl;ttbl,'.~ti:it6:.,
ttlattbe t~P~.,eam~ttl.,'t.lect'-l',lat_.l"lG$t.t \V1thftt
tOrQ~ ~ ~hQl. ~, teo &0 1d.t.blt. '!be 1~,... t~ ·othtl..
~ct.b:l.st•. 048117' '\l~d$l' ,..u. to..._. e1ncetbe w$b18,...14-
t.tve17 n*x1bl&" u ~M~ ott_the tep ~e btl. t.fiIn '~Qe~
tieall,..lln ·the lCtl4 'belon b,.·pa~t'~git t,: ~steftM ~,
the· 't$tt_ ft~0.
_o~r- ,ao't:l0n 0.1' th. i;l~1'/! ma.t1erl$.teflll lead "bleb
1.not~1).. tak_ lot.o a-oe$W'1t;le 'tn. end ~t! ~Oh '.,..
be p:M_nt. ~hl$ t-'(i)toJ!' 4&p$14. ,on fih. t11leo2 ,~, t1~, lfhteh
1e uea,. If t1xlty 1~ pr-tuu!ftd~# It:.., ~tl tM Itt:t~ftl 1~
(ttint.~ ~t, flirt ~b.a.tttt,. pefl o~t..Tbl. ~•.•oth9~te;$.
tQ ~.M.cb. ou~mll t.on:e ."'~ ,_~ l1~t.. 'h$ la~
$.11oadta011e t/)t 'the toples ..~h 1Iihl;eb, l1t~let •. known, aml
Wb1~,n$'lt.~~lti!.Ji t,Yoi7~1l!~t:$lnc.the&t"8,". 4Ue
'0 .tMl.ate81t~e$:Q" ta .-.~a.stb1!!'tr:te f'01"t:, pe-'P
.ent f'Jt \t_~oOl ;!leetttndetd,_.
TB ')at••l ,fo~e awIled to t_~p o£ ~1~
f1a~..1al"g.~U$_t_ •.-ob·l~..F~'c~'ts.n~()ael1ft1.~.
bu i1fi!en" .t~ .tat a.u. to tiM. ~~~ be UGU_~J'
~ot.t!bJ'SJ?edt'lI t~·o, 1i'~' :~•• -()t' w'.~leia
.. ..:;
ot plato•••., llttl. ott_at on- tb$ bobe..V,1o~ot.~ .Qot:tono
~e4_t.tbeo1'Tb"e,k.'4~ tQ~·~"et.di!~ll$f .1:n(ll~ lt~.
Mt 't&ke into aGe~"1.t·tb. :$1.1p,,~·tlhtoh.oOG'aft $1~ t_ ;$.~.
- ';: t. •
..Qt' 'n"teapra~iO: 'rgo'l'btlft' 'bJ'temts~_ t~4 ·ta~.,h
.tM$~d'rfit~t: hQ., ·be~"8U&4•. -, '.
'$'4 .~ of ~" P8._t.~~a D~r' ~t p1t~tf "~t1_
_ N _4e l~t~lm,=~u ,e, \)7f~' ",xiii- b3 1./a~L~. _1~
and bf>lt~bcet,,aaat~,,~ .~~ .~!t~~ ,$1~.~~ __ tOf$t:e.'
14tta thtt~tl~" fbf"a '~t11~~p.~~'b1_U~ ·tibt)' ~.~ '$e:
tbat:, ~be ,~ltH~ 'w:ttldrlttt~7# *4 bJ' .kt!~~ t~ bOlt.-
t~t.· ftSt1J-,~~~.~ ,~ ~.~ ~m~~t!l'~'~~
~~'.'i!i~~"ioA ,ho."". ~"",,;'li;, '.'_" _J,t,~~... ..5;'" ~ ....- .!tJif'.~it.. .4;t''''!'~~'';'il'Io"",_.A~,'':1!>io......' S·4~"''l?~ ~ :f ';';.9,', ~:.t!iio\~~'*~ ~;t;,GtU ~~i!"it-4~~ .~
~~.,'kr'ft~1r..~.b~3'b "~. dte~w.~ .t~ to
••~ '-. '~t::.e~s~ th'$,_~Ub$;.~~ ,:~ .,~~ 'ai~ ~. »1J~
••td,f,~1at-t~$ 'ell1PPln$ f!i>t '~,g4*,. ,oftb$~••,r~.·t~ __
~"·'he..~ .._t:;$q ..',~~,~ '~be ~;p~ot ;~ S~­
k~, '~ bC'1~4 _~de~ "$Oft~~t~i$th Q ~~tft kt· i$Nt__
tl-~ _1_4_RQ~~~~othe41&~.~1••• ~MilfJ~4..
it tl~~.tr_tll,t~ -.s ~O\lt .i$..~t~,()f t~t of' ~
.1~ 6l~4~~i. :xr_ r1V$.~ ~t~; ~~4 W~";~~ .~
"
. th$.b01t&4,· bU$h'lWplld t$$ta.a .~.1ra_b,~·l~n$1.
{{it ~. ette.i ,qt $lt~1_.1~ ·tM .~.' ttf· 'a~,~~~
........ . .
i~b4· ~.~~ _~~;~~. ~,t.__ 8t~j!i_~iibo~a ·t...
-,' '.. ~
~1f _1•• th0$'01n the...~l~_~~~,_ ·t'G ~t$ lSUJPbJ$
·'In, &_"a~.· t:__~~~l;!if 't~;_l~.,gt...~:~t,
. -~. . . .
.f~!fii-7 ~~~, ~~t61?' ~.. ~"t- .p~'t.t., ·~·t~~. L,
..
tbtJ _ll1~a 1.1.{i~~:, <U.~~ ~, t'~~ ~41.$- .~~~-_" -
''Wfi~a 'to, .~ ,4ft- ,the·!bo••~ 11ti't3.••f.t~t.tbe ;$M.f~iQ.a·
·01' -the b_~
-_. __._- -----
'>- ... - .
, . '
~m;dd ,bo..f~'M stft.s:aes In'''8ne-fJ .~ ,<> .t~e'.A11 '~"1'I"', .
. .
.neat-l.a ·atreftd ,~d17.· 30U __11 t~t*et .on ,t_ Gt._ o£ .
<-
.tbs (J~,.'__ on ~t'be' '.pe&d or Wat. atld.•~ _relf' OJ\} $a~
,vlcC.CMtUtl_3..A~_ t:••t_hfllttit ·be·~_&t '~$h.~.~.
clfd"l.."l. Cli al_n.t1~.~· t~~p'a.t 1~~ f1In4. :thfl ..
1."SQ, ~Pe4 '.. £~~r~p~ ..t ot· .~ il·Mtiilo;·~.·i••
n$ctt.~ :til ..atit"'l~~. '.~~ \ho ~_.fJt.1aatltd ..~~l. .
hk~~.,;t'h. ~Q'.·a1a~. :l•. ~tl~.>. -
.~", .~, ·tw~ kblG ot 1mpaC;tf'O~ ~.h- ~eU$~~
aG~ _.l·_~ut;l>~••-and I~- ~~1i,'J; wM·Ght_ ~..•~ ~•.
. '. . .
,m.o~l 'II"~_ .~~.. _blttS.Dil ~t)l.ff1)~$O~~.>_.~ .
, >
an~••1"17 l<>WJotnot,. s-. l"o~ttt.€D1.~,. tlnt'~
o:t~,t iflfl~ .~oet"1;a$4~J' _dO (Jto:~ lndl1a.,~
#c$'ate!a- .S(t!$' _db.:,. >rib_Pl~. ~fietti1OtO"_-O:>~~.__~.
~\d.tb.U.a.
4. ·ct_.·,.\'it.. lA,ab, •. 1i\ aMlt1s te the. t~~eft,:JIO'~·*""'6lr.;v,.
. .t.. 'fL- •. ,'.'.' "'." -," - - - .~.-c'Mlti!if_ -~'. -#
• >,.. .
tb$ lat••l ;t~..a t~ .1$ fiC>t.up b7' t..~ "1iQ~ttq.~4$t~ ...··
. ,
pins ot t~ b__e 4r1~_W'n.. > .0.... tG~l,~~_; ......
to ~.ve~nsl~.QD '~~J' ·dcb. ... tn. tQ.O~Ji.'tJ~
,
·f'o.C\l,~we~.$.fQ ,~tl4~4Qt .tm1~ :~ as
J-
u8'Qal17 .:$$O'l.1t" ;per .q~ f'"'o-'r p-~J;e('t.t$4~ ~~4 bft
~le' .tOft -7 'f11n~sU_17t~ Q(itev.
'. -~tJ· ·.~d~lnat1~ .. It l,...x",N_l:tr eltbl'\'t·t~_-;.
",-,.:i: .. '_~_-' -'n ' " -'.J ',. - ,', -.- - :f!' ,;;4'. -,
,an -et.·~·~l_dll_ll $. $~t_~&\y ~ t~
. .
_J!~~ ~en1'J~tlt: .~ .t,\1d. _~~~~~Qn ,_U••
. , . " '., '. .
~O~d$B'1gpo' "'.tlpeC:1tl~'l~s: .~'",. "tb.e. ~$'l~ldAt,l,. t4
, , .
atM_HS .'~ 'btt ba-aGd_ t:h.,t~~~ -Q~~t'1otl_~G!'
. '" . . '.; " ..
1. ~etSt~e$, (A ore !S, ~.~:l"1i&t{~t~~l~
. ' - .
·.A•....Swn.. ·()t. _"JUl. ~e:. to,. ~6 ~",.'t~11~:f';
];1lt'$4 .1004 -.4 t..p$otJ""
.... ~h~; a-. or ~t:A'aB•• 4U•.~ 40&4 l~j~tNtl.,•.
. ,. .' .' .... ' - , ' .
. utte4 ·1..4 -a.latfJN1 .;fQl'C'$S:.:,
2,11, .S~:lf at~e.d3o
S_et.~;~uJl& _$'~o ..~:Q"1~ .~oad.l 1a'~~1






•t"U '.11 ..' ~¢t.t~fJ4 b,. t~,,~i~$'.~~.t_t.
. - ";"-
~tb lC41a, ~;l.Uon. A: ,l'U",4, B~4 b<teon:$l.,M4 1ft
:cti.l@~t!~t( :t~; .4t".t: •.~"'~"_... ao-. <G~•••1p$,.~~m~
pl4t 1. ~~t,·._1..1. b$. ~v~~4 b7~~1Datl~:4... ~.P,
1u ~lJ" d~ultaa.!. ~~bbta~_:l.l1~EtraU¥ betht)sov$mi_
.tatl~J". It t. ~t:be,..~tt;~l1"~t_fJ_n~e'r.~~l. MlJ
~ 1. 1J,.ha --1 tl$t-.hen, bel. llt't4~ ld•.~'1_4~"
. 0 ' . " '.,',
M' ,,111baveb1.~ 1&t....1, t()~9'~ .'!.~. tbfl" Ie 0.1..,. '"
~ , ' . . . "."-- .. :: ''';
'~0'p$$91~111t7that ~tu-J~u_~4 lt~1:r.t .~ ~G~'.u~l~~
'~1ntbtt 4$$1sn~
It 1. ,"ry'bpro~bl. tMt &~t'tQtt41.t:$~1~ddU
ooev ~a' tJ8~·~••be$ ~brl~,woul~n$tb~m_t'lOA
"'hf.m~l__ ~c~ _$ t~!_ pl~c'h _. eD~Uoot{) tM.
. ().4.
.tIlt~t 10po$'sb16j" ~~.C', ·lUIL a1:1aalat$Nl 1;oa4~1.
c>Oe~~ em a~6S$ is.b$~ b"k~4 Wb1~ &O~ OV$'" $. ba4 ~~....
• a., 3~t. ~v.·P.$t,hl8 :1& a o(\>~.At'i:Onwb1.e;Qti~be~~..
~eono!l1~lJ''~:n ~".ot by f1:~th~'plntl_t~~C~ ~
~na .. f31'i&ash_vr _~p, te ,s~dthe$el~g(jt.t""u•••
~Qh $,N o:t tti ld.ih, ord$i- ..t:1t" :~.1;tu~ ..
. Ab1ghGt[ ,a!.1.owbl$-Bt"seebou14 be ''ClAd whent.l..tlf).
~ .t.He&eStlJ!'$ ~Q1i~d. .t:.~ '11' the C'C&lUle t.e~ 01 a
~t1~fU mbrial." an,. 1~1 ,,1.1~t\i: ~. to .eG~4fiU7 sbH's•••
W111..~t"~t_-atl~.b ,01' __ ·8trftt't4~. ~h,1.1.~
'W'QU1d, 01' ~~.$j ;p~~;pe~tJ~'d8r()~'tlM.~
'$:1' ~. ~1'~oatl$. '''$- .~ d.an~ '$~~ .t...... &.
t~ ~.a bt (ttJ!l:~$J!"t,1.. ot ·t~ _~~~."t_t' tben 107 ap.
1'11•.4 :tc~.'Q A••~,., ~_ _HIlUs.'$ _'" ltttle:.r:t.H;~ttW_
.,tb,e loa4,~'.~tC1.!hO-"l~l"_ut ••$ b\.mrao,
. da81~L~ ,he .$~~ .tfta$$s. lrhlcb ~CC1U' 61$tot-()"l.~"
't~o~t$~ ct ~. b#l~. ~_eJ'. '!hi. ie p~Dl)"DO~'8'OV"
~ftbtm_U1 ••1sa$t1 'b()J(: ~t~!ll$~. ~v&~.,lt"!. I <t!"))(tft,
. ~~It,:tM $t.~.$S _.,. ~.•.1tfl_..lw~·t pafft'1~~Jt.17tt~
_.itt. b,aV'ft 1Qf;)...4. s.t1d l$;~.'P$~a-t ~W1.t.-.ul be let't
In"e}a .. ~~"o.
. -,:
G. lfsf(jJl!$:f.\1 .e£ $t~••."?b4 Q"~l_th04Q~-~~ .
it' J .. It·. ..P.· ".
bJ'J.d&" rtJ1t.t"$$ ,1"$vG'r.al 1& to··lno,f:.a~~ b;}~h ~:~~e._
~tV$ ,a.~ teb.1:1e .tft,. ~l' ;tlft'1~~':0~Ut at .tb1ila11.J' .,'"1.\-$-
. . .
.~.~~.t:~ '.$'b&Jl.so lt1dllM ~~. ot".,,~tt_.1~••
b.~~~.JiIl_ltan't S'"311.. Ctmllectlena· ,a."~QPGrti:~$4· tw' ."
...... . .
the: ,_. 10)1: t..~ ..b,o.~e4e~M~••
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